Exercise 1: Let k be a field of char(k) = 0. Let G = (h) (o(h) = 4) act on V = kx & ky by
h-r=yand h-y= —x. Use Molien’s Formula to compute Pg(yc.

Solution:
By Molien’s Formula we have:

1 1
P = S
|G| = det(I — gt)

Thus, we need to compute det(I — gt) = tzcharD(g)(t_l) where V' = kz @ ky and charp(4) denotes
the characteristic polynomial of the k-linear transformation given by multiplication by the matrix
D(g). In this case, the matrix corresponding to the linear transformations D(g) are

pw=n o= ) o pe-pwe( 0 )

D(#®) = D(h™1) = D(h)~" ( O ) .

Therefore, det(I — 1gt) = t3charpi,)(t™") = 2t~ = 1)? = (1 —t)® = (t — 1)%; det(] — ht) =
t2charp(p) (t71) = t2(t72 4+ 1) = (12 +1); det(I — h?t) = t>charpey (1) = 2(t71 + 1)2 = (t+ 1%
det([ - h3t) == t2CharD(h3)(t_1) = (t2 + 1).

Hence:
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as we wanted to show. [J



